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Dear Mr. Suero, 

 

GCME, Inc. has completed the Geotechnical Service Report, which included review of all 

existing geotechnical information in connection with the subject project and completed six (6) 

borehole permeability tests (BHP) at the project site as requested by your office.  The purpose of 

this report is to provide geotechnical information to the roadway / drainage / bridge engineers and 

for preparation of the plans for the proposed alternatives / improvements.   

 

The BHP tests were performed using the usual open-hole, constant head methodology as advocated 

by the South Florida Water Management District (SFWMD).  The boreholes were 10 feet deep and 

completed as an open well with gravel pack (6-20 silica sand).  The well screen slot width was 

0.020 inches.  Water from the drill rig tank was then pumped into the open well, and the amount of 

water required to maintain a constant head in the pipe was recorded.  The approximate locations of 

the borehole permeability tests are presented on Plate 1.  The soil profiles are presented on Figure 1 

and the BHP test results are presented in Table 1.  The laboratory test results are presented in Table 

2.  The corrosion test results are presented in Table 3. 

 

We have collected and reviewed the available geotechnical information along the project corridor, 

and are detailed as follows: 

 

 

A. USDA, SCS Soil Information 

 

Research of the U.S. Department of Agriculture (USDA), Soil Conservation Service (SCS) Soil 

Survey of the Broward County area indicates the presence of different soil map units along the 

roadway sections.  



HDR, Inc. 

GCME Project No.: 2000-01-16004 

The soil map units present along the project corridor are as follows:  

 

 Arents-Urban land complex 

 Basinger fine sand 

 Duette-Urban land complex 

 Immokalee, limestone substratum-Urban land complex 

 Immokalee-Urban land complex 

 Udorthents 

 Urban land 

 

 Based on the SCS Maps; no unsuitable soils are found in this area. 

 

A segment of the USDA Soils Map showing the proposed roadway section and the surrounding 

areas is presented in Appendix – A.  

 

B. Existing Soil Boring Information from Previous Projects along the Project Corridor: 
 

Based on the existing geotechnical information received from your office, we have separated the 

available information proximate to the proposed project corridor into three (3) sections as follows: 

 

Section-1:  Double Ring Infiltration Tests and Percolation Tests  

 

Section-2:  Roadway 

 

Sectionn-3: Structures 

 

The existing soil boring information applicable to each Sections 1, 2 and 3 are accordingly 

presented in Appendix – B.  

 

Based on existing information and our experience along the corridor, we understand that the project 

corridor is chiefly underlain by mineral soils (i.e., sands with some silt).  We anticipate that the 

proposed improvements will not encounter major organic/unsuitable subsoil deposits, which will 

require special consideration during the design phase.  We understand that the subsoils have 

moderate to high capacity to transmit water.  Bridge structures within the corridor could be replaced 

or widened using prestressed concrete pile (PSC) foundations. 
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BHP No. Date
Bore Hole Dia. 

(in)

Depth of Hole 

(ft)

GWT Depth 

(ft)

Flow Rate Q 

[gal/min]
K [cfs/ft

2
] K [ft/day]

BHP-1 03/15/17 8.00 10.0 4.00 0.50 1.63E-05 1.41

BHP-2 03/15/17 8.00 10.0 4.75 4.00 1.15E-04 9.93

BHP-3 03/15/17 8.00 10.0 9.00 18.00 3.75E-04 32.44

BHP-4 03/15/17 8.00 10.0 8.00 10.00 2.16E-04 18.63

BHP-5 03/16/17 8.00 10.0 5.50 3.00 7.82E-05 6.76

BHP-6 03/16/17 8.00 10.0 7.00 3.00 6.84E-05 5.91

TABLE - 1

BOREHOLE PERMEABILITY TEST RESULTS

Project: PD&E Services for I-95 at Broward Boulevard Interchange

GCME Project No. : 2000-01-16004 Report Summary



LL 

(%)

PL 

(%)

PI  

(%)
3/4" 3/8" #4 #10 #20 #40 #60 #100 #200

BHP-1 4.0 - 6.0 3 A-1-b 13.67 100.00 70.93 58.79 53.02 49.47 41.18 27.29 20.20 13.76

BHP-1 6.0 - 8.0 3 A-2-4 17.64 93.56 79.05 71.66 68.14 65.88 59.27 35.71 19.73 14.17

BHP-2 0.0 - 2.0 3 A-1-b 4.17 82.87 70.16 60.15 47.61 37.75 31.93 26.67 19.45 14.06

BHP-2 6.0 - 8.0 2 A-3 21.05 100.00 100.00 99.51 99.41 98.57 79.82 37.38 11.71 6.44

BHP-3 4.0 - 6.0 2 A-3 1.68 100.00 100.00 100.00 100.00 99.79 91.74 52.28 5.00 2.80

BHP-3 8.0 - 10.0 2 A-3 21.52 100.00 100.00 100.00 100.00 99.72 91.90 49.26 5.04 1.34

BHP-4 2.0 - 4.0 2 A-3 0.48 100.00 100.00 100.00 100.00 99.28 90.42 38.84 6.60 1.08

BHP-4 8.0 - 10.0 2 A-3 24.10 100.00 100.00 100.00 100.00 99.71 91.30 34.02 3.63 1.32

BHP-5 2.0 - 4.0 5 A-3 17.20 2.16

BHP-5 4.0 - 6.0 2 A-3 20.65 100.00 100.00 100.00 100.00 99.68 91.53 37.39 5.38 1.11

BHP-5 8.0 - 10.0 2 A-3 24.13 100.00 100.00 100.00 99.89 99.39 91.11 63.84 13.50 1.41

BHP-6 2.0 - 4.0 2 A-3 4.58 100.00 92.04 88.92 87.27 85.85 77.16 48.86 8.10 4.80

BHP-6 6.0 - 8.0 2 A-3 20.45 100.00 100.00 100.00 100.00 99.69 92.59 63.97 11.14 1.31

Sample 

Depth (ft)

Natural 

Moisture 

Content 

(%)

Organic 

Content 

(%)

Atterberg Limits Sieve Analysis

Stratum

TABLE - 2

SUMMARY OF LABORATORY TESTING RESULTS

Project: PD&E Services for I-95 at Broward Boulevard Interchange

AASHTO  

Symbol

Boring 

No.

GCME Project No.: 2000-01-16004 BHP



LL 

(%)

PL 

(%)

PI  

(%)
3/4" 3/8" #4 #10 #20 #40 #60 #100 #200

BHP-2 6.0 - 8.0 2 A-3 21.05 100.00 100.00 99.51 99.41 98.57 79.82 37.38 11.71 6.44

BHP-3 4.0 - 6.0 2 A-3 1.68 100.00 100.00 100.00 100.00 99.79 91.74 52.28 5.00 2.80

BHP-3 8.0 - 10.0 2 A-3 21.52 100.00 100.00 100.00 100.00 99.72 91.90 49.26 5.04 1.34

BHP-4 2.0 - 4.0 2 A-3 0.48 100.00 100.00 100.00 100.00 99.28 90.42 38.84 6.60 1.08

BHP-4 8.0 - 10.0 2 A-3 24.10 100.00 100.00 100.00 100.00 99.71 91.30 34.02 3.63 1.32

BHP-5 4.0 - 6.0 2 A-3 20.65 100.00 100.00 100.00 100.00 99.68 91.53 37.39 5.38 1.11

BHP-5 8.0 - 10.0 2 A-3 24.13 100.00 100.00 100.00 99.89 99.39 91.11 63.84 13.50 1.41

BHP-6 2.0 - 4.0 2 A-3 4.58 100.00 92.04 88.92 87.27 85.85 77.16 48.86 8.10 4.80

BHP-6 6.0 - 8.0 2 A-3 20.45 100.00 100.00 100.00 100.00 99.69 92.59 63.97 11.14 1.31

TABLE - 2

SUMMARY OF LABORATORY TESTING RESULTS

Project: PD&E Services for I-95 at Broward Boulevard Interchange

Boring 

No.

Sieve AnalysisOrganic 

Content 

(%)

Atterberg Limits
Sample 

Depth (ft)
Stratum

AASHTO  

Symbol

Natural 

Moisture 

Content 

(%)

GCME Project No.: 2000-01-16004 BHP (S2)



LL 

(%)

PL 

(%)

PI  

(%)
3/4" 3/8" #4 #10 #20 #40 #60 #100 #200

BHP-1 4.0 - 6.0 3 A-1-b 13.67 100.00 70.93 58.79 53.02 49.47 41.18 27.29 20.20 13.76

BHP-1 6.0 - 8.0 3 A-2-4 17.64 93.56 79.05 71.66 68.14 65.88 59.27 35.71 19.73 14.17

BHP-2 0.0 - 2.0 3 A-1-b 4.17 82.87 70.16 60.15 47.61 37.75 31.93 26.67 19.45 14.06

TABLE - 2

SUMMARY OF LABORATORY TESTING RESULTS

Project: PD&E Services for I-95 at Broward Boulevard Interchange

Boring 

No.

Sieve AnalysisOrganic 

Content 

(%)

Atterberg Limits
Sample 

Depth (ft)
Stratum

AASHTO  

Symbol

Natural 

Moisture 

Content 

(%)

GCME Project No.: 2000-01-16004 BHP (S3)



LL 

(%)

PL 

(%)

PI  

(%)
3/4" 3/8" #4 #10 #20 #40 #60 #100 #200

BHP-5 2.0 - 4.0 5 A-3 17.20 2.16

TABLE - 2

SUMMARY OF LABORATORY TESTING RESULTS

Project: PD&E Services for I-95 at Broward Boulevard Interchange

Boring 

No.

Sieve AnalysisOrganic 

Content 

(%)

Atterberg Limits
Sample 

Depth (ft)
Stratum

AASHTO  

Symbol

Natural 

Moisture 

Content 

(%)

GCME Project No.: 2000-01-16004 BHP (S5)



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 70.9

#4 58.8

OC #10 53.0

4.0 - 6.0  #20 49.5

#40 41.2

#60 27.3

MC - Moisture Content (%) #100 20.2

OC - Organic Content (%) #200 13.8

 

Note : 

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC

 

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-1 A-1-b 13.7

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 93.6

Date : 3/8" 79.1

#4 71.7

OC #10 68.1

6.0 - 8.0  #20 65.9

#40 59.3

#60 35.7

MC - Moisture Content (%) #100 19.7

OC - Organic Content (%) #200 14.2

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-1 A-2-4 17.6

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC

 

 

Note : 
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 82.9

Date : 3/8" 70.2

#4 60.2

OC #10 47.6

0.0 - 2.0  #20 37.8

#40 31.9

#60 26.7

MC - Moisture Content (%) #100 19.5

OC - Organic Content (%) #200 14.1

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-2 A-1-b 4.2

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC

 

 

Note : 
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 99.5

OC #10 99.4

6.0 - 8.0  #20 98.6

#40 79.8

#60 37.4

MC - Moisture Content (%) #100 11.7

OC - Organic Content (%) #200 6.4

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-2 A-3 21.1

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 100.0

4.0 - 6.0  #20 99.8

#40 91.7

#60 52.3

MC - Moisture Content (%) #100 5.0

OC - Organic Content (%) #200 2.8

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-3 A-3 1.7

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 100.0

8.0 - 10.0  #20 99.7

#40 91.9

#60 49.3

MC - Moisture Content (%) #100 5.0

OC - Organic Content (%) #200 1.3

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-3 A-3 21.5

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 100.0

2.0 - 4.0  #20 99.3

#40 90.4

#60 38.8

MC - Moisture Content (%) #100 6.6

OC - Organic Content (%) #200 1.1

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-4 A-3 0.5

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 100.0

8.0 - 10.0  #20 99.7

#40 91.3

#60 34.0

MC - Moisture Content (%) #100 3.6

OC - Organic Content (%) #200 1.3

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-4 A-3 24.1

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 100.0

4.0 - 6.0  #20 99.7

#40 91.5

#60 37.4

MC - Moisture Content (%) #100 5.4

OC - Organic Content (%) #200 1.1

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-5 A-3 20.7

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 99.9

8.0 - 10.0  #20 99.4

#40 91.1

#60 63.8

MC - Moisture Content (%) #100 13.5

OC - Organic Content (%) #200 1.4

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-5 A-3 24.1

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 92.0

#4 88.9

OC #10 87.3

2.0 - 4.0  #20 85.8

#40 77.2

#60 48.9

MC - Moisture Content (%) #100 8.1

OC - Organic Content (%) #200 4.8

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-6 A-3 4.6

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



U.S SIEVE CUMM. % 

NO. PASSING

3/4" 100.0

Date : 3/8" 100.0

#4 100.0

OC #10 100.0

6.0 - 8.0  #20 99.7

#40 92.6

#60 64.0

MC - Moisture Content (%) #100 11.1

OC - Organic Content (%) #200 1.3

GCME
Geotechnical - Consulting - Engineering - Testing

BHP-6 A-3 20.4

Project Name : PD&E Services for I-95 at Broward Boulevard Interchange

Project No. : 2000-01-16004 3/20/2017

BORING NO. DEPTH INTERVAL [FT] SOIL DESCRIPTION MC
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GRAIN SIZE in millimeters

HYDROMETERU.S. STANDARD SIEVE NUMBERSU.S. STANDARD SIEVE OPENING IN INCHES



pH Resistivity Chloride Sulfate

(ohm-cm) (ppm) (ppm) Steel Concrete

BHP-3 2 Soil 6.0 - 8.0 7.8 8540 3.9 10.4
Slightly 

Arrgessive

Slightly 

Aggressive

BHP-6 2 Soil 8.0 - 10.0 7.9 9530 4.8 6.2
Extremely 

Aggressive

Moderately 

Aggressive

Water Soil Water

ppm

ppm > 1500

Ohm-

cm

ppm

ppm < 150

Ohm-

cm

Moderately 

Aggressive

< 6.0

Project Name: PD&E Services for I-95 at Broward Boulevard Interchange

Stratum

TABLE - 3

SUMMARY OF CORROSION TEST RESULTS

Depth 

Interval
Boring No.

< 1000

< 500

Sample

Environmental 

Classification 

(Substructure)

Steel
Units

Resistivity

Environmental

Condition

pH

Cl

pH = acidity (-log10H
+
; potential of Hydrogen), Cl = chloride content, SO4 = Sulfate content.

< 500

Resistivity > 5000 > 3000

> 7.0

This classification must be used at all sites not meeting requirements for either slightly aggressive or 

extremely aggressive environments.

<500

Soil

< 5.0

> 2000Cl

N.A.SO4

pH

> 2000N.A.

> 2000

SO4

> 6.0

Classification

Extremely 

Aggressive (If 

any of these 

conditions 

exist)

Slightly 

Aggressive (If 

all of these 

conditions 

exist)
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.

Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.

8



9

Custom Soil Resource Report
Soil Map

28
88

30
0

28
88

60
0

28
88

90
0

28
89

20
0

28
89

50
0

28
89

80
0

28
90

10
0

28
90

40
0

28
90

70
0

28
91

00
0

28
88

30
0

28
88

60
0

28
88

90
0

28
89

20
0

28
89

50
0

28
89

80
0

28
90

10
0

28
90

40
0

28
90

70
0

28
91

00
0

582200 582500 582800 583100 583400 583700

582200 582500 582800 583100 583400 583700 584000

26°  8' 14'' N
80

° 
 1

0'
 4

2'
' W

26°  8' 14'' N

80
° 
 9

' 3
5'

' W

26°  6' 35'' N

80
° 
 1

0'
 4

2'
' W

26°  6' 35'' N

80
° 
 9

' 3
5'

' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 17N WGS84
0 400 800 1600 2400

Feet
0 100 200 400 600

Meters
Map Scale: 1:8,550 if printed on B portrait (11" x 17") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Broward County, Florida, East Part
Survey Area Data: Version 12, Sep 14, 2016

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Dec 17, 2014—Feb
11, 2015

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Map Unit Legend

Broward County, Florida, East Part (FL606)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

2 Arents-Urban land complex 14.0 9.4%

4 Basinger fine sand, 0 to 2
percent slopes

30.9 20.6%

10 Duette-Urban land complex 12.9 8.6%

16 Immokalee, limestone
substratum-Urban land
complex

3.6 2.4%

17 Immokalee-Urban land complex 0.5 0.3%

38 Udorthents, shaped 53.2 35.5%

40 Urban land 34.6 23.1%

Totals for Area of Interest 149.7 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it

Custom Soil Resource Report
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was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
onsite investigation is needed to define and locate the soils and miscellaneous
areas.

An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Broward County, Florida, East Part

2—Arents-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8f
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Arents and similar soils: 55 percent
Urban land: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Arents

Setting
Landform: Rises on marine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
A - 0 to 4 inches: cobbly sand
C1 - 4 to 9 inches: cobbly sand
C2 - 9 to 32 inches: sand
2C - 32 to 60 inches: sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 18 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A/D
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Custom Soil Resource Report
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Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Arents, organic substratum
Percent of map unit: 3 percent
Landform: Rises on marine terraces
Landform position (three-dimensional): Rise
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Udorthents, marly substratum
Percent of map unit: 2 percent
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

4—Basinger fine sand, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2svym
Elevation: 0 to 20 feet
Mean annual precipitation: 38 to 62 inches
Mean annual air temperature: 68 to 77 degrees F
Frost-free period: 300 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Basinger and similar soils: 90 percent
Minor components: 10 percent

Custom Soil Resource Report
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Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Basinger

Setting
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Convex, concave
Across-slope shape: Linear, concave
Parent material: Sandy marine deposits

Typical profile
Ag - 0 to 2 inches: fine sand
Eg - 2 to 18 inches: fine sand
Bh/E - 18 to 36 inches: fine sand
Cg - 36 to 80 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95

to 19.98 in/hr)
Depth to water table: About 2 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G155XB141FL), Slough (R155XY011FL)
Hydric soil rating: Yes

Minor Components

Eaugallie
Percent of map unit: 4 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Tread, talf
Down-slope shape: Convex
Across-slope shape: Linear
Ecological site: South Florida Flatwoods (R155XY003FL)
Other vegetative classification: Sandy soils on flats of mesic or hydric lowlands

(G155XB141FL), South Florida Flatwoods (R155XY003FL)
Hydric soil rating: No

Margate
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Tread, dip
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Down-slope shape: Convex, linear
Across-slope shape: Linear, concave
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G156AC145FL)
Hydric soil rating: Yes

Placid, depressional
Percent of map unit: 3 percent
Landform: Depressions on marine terraces
Landform position (three-dimensional): Tread, dip
Down-slope shape: Concave, convex
Across-slope shape: Concave, linear
Other vegetative classification: Sandy soils on stream terraces, flood plains, or in

depressions (G155XB145FL)
Hydric soil rating: Yes

10—Duette-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8p
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Duette and similar soils: 55 percent
Urban land: 40 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Duette

Setting
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 3 inches: sand
E - 3 to 66 inches: sand
Bh - 66 to 80 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Negligible
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Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95
in/hr)

Depth to water table: About 48 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 2.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Basinger
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Immokalee
Percent of map unit: 1 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Dade
Percent of map unit: 1 percent
Landform: Rises on marine terraces

Custom Soil Resource Report

17



Landform position (three-dimensional): Interfluve, rise
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

St. lucie
Percent of map unit: 1 percent
Landform: Flats on marine terraces, rises on marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

16—Immokalee, limestone substratum-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8w
Elevation: 10 to 100 feet
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Immokalee, limestone substratum, and similar soils: 50 percent
Urban land: 40 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Immokalee, Limestone Substratum

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 5 inches: fine sand
E - 5 to 48 inches: fine sand
Bh - 48 to 58 inches: fine sand
2R - 58 to 62 inches: weathered bedrock

Properties and qualities
Slope: 0 to 2 percent
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Depth to restrictive feature: 40 to 72 inches to paralithic bedrock
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.57 to 5.95 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Basinger
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Immokalee
Percent of map unit: 3 percent
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No
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Margate
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Pompano
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

17—Immokalee-Urban land complex

Map Unit Setting
National map unit symbol: 1hn8x
Elevation: 10 to 100 feet
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Immokalee and similar soils: 45 percent
Urban land: 45 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Immokalee

Setting
Landform: Flatwoods on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 6 inches: fine sand
E - 6 to 35 inches: fine sand
Bh - 35 to 54 inches: fine sand
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BC - 54 to 72 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to

high (0.57 to 1.98 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Low (about 5.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: B/D
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Basinger
Percent of map unit: 3 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Hallandale
Percent of map unit: 3 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
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Other vegetative classification: Forage suitability group not assigned
(G156AC999FL)

Hydric soil rating: Yes

Pompano
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

Margate
Percent of map unit: 2 percent
Landform: Drainageways on marine terraces
Landform position (three-dimensional): Dip
Down-slope shape: Linear
Across-slope shape: Concave
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Yes

38—Udorthents, shaped

Map Unit Setting
National map unit symbol: 1hn9l
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Udorthents, shaped and similar soils: 90 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udorthents, Shaped

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Altered marine deposits

Typical profile
C1 - 0 to 30 inches: gravelly sand
C2 - 30 to 50 inches: sand
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2R - 50 to 54 inches: weathered bedrock

Properties and qualities
Slope: 0 to 45 percent
Depth to restrictive feature: 40 to 72 inches to paralithic bedrock
Natural drainage class: Somewhat poorly drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (1.98

to 19.98 in/hr)
Depth to water table: About 24 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0

mmhos/cm)
Sodium adsorption ratio, maximum in profile: 4.0
Available water storage in profile: Very low (about 2.2 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Minor Components

Udorthents
Percent of map unit: 10 percent
Landform: Marine terraces
Landform position (three-dimensional): Interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

40—Urban land

Map Unit Setting
National map unit symbol: 1hn9n
Mean annual precipitation: 60 to 68 inches
Mean annual air temperature: 72 to 79 degrees F
Frost-free period: 358 to 365 days
Farmland classification: Not prime farmland

Map Unit Composition
Urban land: 95 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Urban Land

Setting
Landform: Marine terraces
Landform position (three-dimensional): Interfluve, talf
Down-slope shape: Linear
Across-slope shape: Linear

Interpretive groups
Land capability classification (irrigated): None specified
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: Unranked

Minor Components

Matlacha, limestone substratum
Percent of map unit: 5 percent
Landform: Flats on marine terraces
Landform position (three-dimensional): Talf
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: Forage suitability group not assigned

(G156AC999FL)
Hydric soil rating: No

Custom Soil Resource Report

24



Soil Information for All Uses

Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of
each unit. No aggregation of data has occurred as is done in reports in the Soil
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical
properties. The reports (tables) include all selected map units and components for
each map unit. Soil physical properties are measured or inferred from direct
observations in the field or laboratory. Examples of soil physical properties include
percent clay, organic matter, saturated hydraulic conductivity, available water
capacity, and bulk density.

Engineering Properties

This table gives the engineering classifications and the range of engineering
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar
storm and cover conditions. The criteria for determining Hydrologic soil group is
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba).
Listing HSGs by soil map unit component and not by soil series is a new concept for
the engineers. Past engineering references contained lists of HSGs by soil series.
Soil series are continually being defined and redefined, and the list of soil series
names changes so frequently as to make the task of maintaining a single national
list virtually impossible. Therefore, the criteria is now used to calculate the HSG
using the component soil properties and no such national series lists will be
maintained. All such references are obsolete and their use should be discontinued.
Soil properties that influence runoff potential are those that influence the minimum
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These
properties are depth to a seasonal high water table, saturated hydraulic conductivity
after prolonged wetting, and depth to a layer with a very slow water transmission
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rate. Changes in soil properties caused by land management or climate changes
also cause the hydrologic soil group to change. The influence of ground cover is
treated independently. There are four hydrologic soil groups, A, B, C, and D, and
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer at
or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture.
These terms are defined according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand.
If the content of particles coarser than sand is 15 percent or more, an appropriate
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification
system (ASTM, 2005) and the system adopted by the American Association of
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as
construction material. Soils are classified according to particle-size distribution of
the fraction less than 3 inches in diameter and according to plasticity index, liquid
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP,
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect
roadway construction and maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one of seven groups from A-1
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At
the other extreme, soils in group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material can be indicated by a group
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index number. Group index numbers range from 0 for the best subgrade material to
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The
percentages are estimates determined mainly by converting volume percentage in
the field to weight percentage. Three values are provided to identify the expected
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil
fraction less than 3 inches in diameter based on an ovendry weight. The sieves,
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00,
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests
of soils sampled in the survey area and in nearby areas and on estimates made in
the field. Three values are provided to identify the expected Low (L), Representative
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity
characteristics of a soil. The estimates are based on test data from the survey area
or from nearby areas and on field examination. Three values are provided to identify
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO).
2004. Standard specifications for transportation materials and methods of sampling
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of
soils for engineering purposes. ASTM Standard D2487-00.
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Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L),
Representative Value (R), and High (H).

Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

2—Arents-Urban land
complex

Arents 55 A/D 0-4 Cobbly sand SP, SP-
SM

A-1-b,
A-2-4,
A-3

— 0- 0- 0 75-90-
95

60-73-
85

40-47-
60

2- 8- 12 0-7 -14 NP

4-9 Cobbly sand SP, SP-
SM

A-1-b,
A-2-4,
A-3

— 0- 0- 0 75-90-
95

60-73-
85

40-47-
60

2- 8- 12 0-7 -14 NP

9-32 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-88-
95

2- 7- 12 0-7 -14 NP

32-60 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-88-
95

2- 7- 12 0-7 -14 NP

Arents, organic
substratum

3 A 0-12 Gravelly sand SP, SP-
SM

A-1-b,
A-2-4,
A-3

— 0- 0- 0 60-88-
93

50-73-
80

40-48-
70

2- 7- 12 0-7 -14 NP

12-38 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-88-
95

2- 7- 12 0-7 -14 NP

38-52 Muck PT A-8 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

100-100
-100

100-100
-100

— —

52-72 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-88-
95

2- 7- 12 0-7 -14 NP

Udorthents, marly
substratum

2 A 0-32 Gravelly sand SP, SP-
SM

A-1-b,
A-2-4,
A-3

0- 1- 2 5-10- 15 70-80-
90

50-68-
80

40-55-
70

2- 6- 12 0-7 -14 NP

32-60 Marly silt loam ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-97-
99

85-90-
95

0-18 -35 NP-3 -5
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

4—Basinger fine sand,
0 to 2 percent slopes

Basinger 90 A/D 0-2 Fine sand SP-SM A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

86-95-1
00

5- 9- 10 0-0 -14 NP

2-18 Fine sand SP-SM A-3, A-2-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

88-95-
99

5- 9- 11 0-0 -14 NP

18-36 Fine sand SP-SM A-3, A-2-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

89-95-1
00

7-10- 12 0-0 -14 NP

36-80 Fine sand SP-SM A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

89-95-
98

6- 9- 11 0-0 -14 NP

Eaugallie 4 A/D 0-5 Fine sand SP-SM A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

84-89-
95

6- 7- 14 0-0 -39 NP-0 -2

5-28 Fine sand SP-SM A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

86-90-
98

7- 7- 16 0-0 -19 NP-0 -2

28-42 Fine sand SP-SM A-2-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

10-12-
19

0-21 -26 NP-1 -3

42-50 Sandy clay loam SC A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

75-85-
97

30-41-
49

21-33
-38

6-15-19

50-65 Fine sand SP-SM A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

92-93-1
00

7-10- 23 0-0 -33 NP-0
-15

Margate 3 A/D 0-8 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

8-16 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

16-28 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

28-32 Gravelly fine sand GC, GM,
SC, SM

A-3 0- 0- 0 0-15- 30 60-70-
80

45-53-
60

40-48-
55

5-15- 35 0-20 -40 NP-8
-15
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

32-36 Unweathered
bedrock

— — — — — — — — — —

Placid, depressional 3 A/D 0-3 Fine sand SP, SP-
SM, SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

1- 6- 15 0-7 -14 NP

3-11 Fine sand SP-SM,
SM, SP

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

1- 6- 15 0-7 -14 NP

11-80 Sand, fine sand,
loamy fine sand

SM, SP,
SP-SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

1-10- 20 0-7 -14 NP
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

10—Duette-Urban land
complex

Duette 55 A 0-3 Sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

60-80-1
00

1- 3- 4 0-7 -14 NP

3-66 Fine sand, sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

60-80-1
00

1- 3- 4 0-7 -14 NP

66-80 Fine sand, sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

60-80-1
00

4- 8- 12 0-7 -14 NP

Basinger 2 A/D 0-6 Fine sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

1- 3- 4 0-7 -14 NP

6-23 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

23-52 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

52-60 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

Dade 1 A 0-6 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

1- 4- 6 0-7 -14 NP

6-27 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

1- 4- 6 0-7 -14 NP

27-35 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

2- 5- 8 0-7 -14 NP
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

35-39 Weathered bedrock — — — — — — — — — —

Immokalee 1 A/D 0-6 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

6-40 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

40-65 Fine sand, sand SM, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

5-13- 21 0-7 -14 NP

65-72 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

St. lucie 1 A 0-3 Fine sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

90-95-1
00

80-90-
99

1- 3- 4 0-7 -14 NP

3-80 Sand, fine sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

90-95-1
00

80-90-
99

1- 3- 4 0-7 -14 NP

Custom Soil Resource Report

32



Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

16—Immokalee,
limestone
substratum-Urban
land complex

Immokalee, limestone
substratum

50 A/D 0-5 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-92-
99

2- 6- 10 0-7 -14 NP

5-48 Sand, fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-92-
99

2- 6- 10 0-7 -14 NP

48-58 Sand, fine sand SM, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-90-
99

5-10- 15 0-7 -14 NP

58-62 Weathered bedrock — — — — — — — — — —

Basinger 3 A/D 0-6 Fine sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

1- 3- 4 0-7 -14 NP

6-23 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

23-52 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

52-60 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

Immokalee 3 A/D 0-6 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

6-40 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

40-65 Fine sand, sand SM, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

5-13- 21 0-7 -14 NP
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

65-72 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

Margate 2 A/D 0-8 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

8-16 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

16-28 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

28-32 Gravelly fine sand GC, GM,
SC, SM

A-3 0- 0- 0 0-15- 30 60-70-
80

45-53-
60

40-48-
55

5-15- 35 0-20 -40 NP-8
-15

32-36 Unweathered
bedrock

— — — — — — — — — —

Pompano 2 A/D 0-5 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

75-88-1
00

1- 7- 12 0-7 -14 NP

5-80 Sand, fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

75-88-1
00

1- 7- 12 0-7 -14 NP
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

17—Immokalee-Urban
land complex

Immokalee 45 B/D 0-6 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

6-35 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

35-54 Fine sand, sand SM, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

5-13- 21 0-7 -14 NP

54-72 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

70-85-1
00

2- 6- 10 0-7 -14 NP

Basinger 3 A/D 0-6 Fine sand SP A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

1- 3- 4 0-7 -14 NP

6-23 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

23-52 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

52-60 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 7- 12 0-7 -14 NP

Hallandale 3 B/D 0-4 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

2- 4- 6 0-7 -14 NP

4-10 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

2- 4- 6 0-7 -14 NP

10-14 Fine sand, sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

2- 7- 12 0-7 -14 NP

14-16 Fine sand, sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

90-95-1
00

2- 7- 12 0-7 -14 NP
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

16-20 Weathered bedrock — — — — — — — — — —

Margate 2 A/D 0-8 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

8-16 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

16-28 Fine sand, sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

2- 5- 8 0-7 -14 NP

28-32 Gravelly fine sand GC, GM,
SC, SM

A-3 0- 0- 0 0-15- 30 60-70-
80

45-53-
60

40-48-
55

5-15- 35 0-20 -40 NP-8
-15

32-36 Unweathered
bedrock

— — — — — — — — — —

Pompano 2 A/D 0-5 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

75-88-1
00

1- 7- 12 0-7 -14 NP

5-80 Sand, fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

75-88-1
00

1- 7- 12 0-7 -14 NP

38—Udorthents,
shaped

Udorthents, shaped 90 A 0-30 Gravelly sand SP, SP-
SM,
GP-GM

A-1-b,
A-2-4,
A-3

0- 1- 2 10-15-
40

50-65-
80

40-55-
70

30-45-
60

2- 7- 12 0-7 -14 NP

30-50 Sand, fine sand SP, SP-
SM

A-2-4, A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-88-
95

2- 7- 12 0-7 -14 NP

50-54 Weathered bedrock — — — — — — — — — —

Udorthents 10 A 0-57 Cobbly sand GP-GM,
SP, SP-
SM

A-1-b 0- 1- 2 5-10- 15 50-60-
70

40-50-
60

30-40-
50

2- 7- 12 0-7 -14 NP
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Engineering Properties–Broward County, Florida, East Part

Map unit symbol and
soil name

Pct. of
map
unit

Hydrolo
gic

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid
limit

Plasticit
y index

Unified AASHTO >10
inches

3-10
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

40—Urban land

Matlacha, limestone
substratum

5 B 0-23 Gravelly fine sand SP, SP-
SM

A-3 — 0- 8- 15 70-78-
85

70-78-
85

60-70-
80

2- 6- 10 0-7 -14 NP

23-27 Fine sand SP, SP-
SM

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 6- 10 0-7 -14 NP

27-48 Fine sand SP-SM,
SP

A-3 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

85-93-1
00

2- 6- 10 0-7 -14 NP

48-52 Unweathered
bedrock

— — — — — — — — — —
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Existing Soil Boring Information from Previous Projects along the Project Corridor 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Test # Depth Boring Soil Profiles Comments

P-8

P-9

P-10

P-11

P-12

P-13

DR-7

DR-8

DR-9

DR-10

DR-11

# Depth Boring Soil Profiles

PD&E Services for I-95 at Broward Boulevard Interchange Improvements

These tests were performed in 

2012.

Percolation 

Tests (BHP)

Double Ring 

Infiltration 

Tests

Roadway
These 29 borings were drilled 

in 2014.

These tests were performed in 

2012.

RB-1248R 

through RB-

2096L

10
Mostly A-3 with trace A-

2-4, A-4 and A-8 soils

FPID No.: 435513-1-22-01

Broward County, Florida

Existing Borings & Tests - Drainage

Existing Borings - Roadway

Section - 1 (Please refer to Appendix - B1)

Section - 2  (Please refer to Appendix - B1)



PD&E Services for I-95 at Broward Boulevard Interchange Improvements

FPID No.: 435513-1-22-01

Broward County, Florida

# Depth Boring Soil Profiles Comments

B-1 100

B-2 100

B-3 100

B-4 100

B-5 100

# Depth Boring Soil Profiles Comments

WB-2060L 40

WB-2072L 40

WB-2076L 40

WB-2076R 40

WB-2080L 40

WB-2080R 40

WB-2084R 40

Bridge

MSE
Mostly Sand (0-40') with 

trace limestone

Section - 3  (Please refer to Appendix - B1)

Existing Borings - Bridge & MSE Wall Structures

These borings were drilled in 

2014

These borings were drilled in 

2014.

Mostly Sand (0-70') and 

Limestone (70'-100')



PD&E Services for I-95 at Broward Boulevard Interchange Improvements

FPID No.: 435513-1-22-01

Broward County, Florida

# Depth Boring Soil Profiles Comments

B-1 59

B-2 59

B-3 59

B-4 59

B-34 59

B-35 59

B-54 59

B-55 59

B-11 59

B-12 59

B-13 59

B-14 59

B-7 59

B-8 59

B-9 59

B-10 59

B-28 59

B-29 59

B-30 59

B-31 59

B-51 59

B-49 59

B-50 59

B-57 59

B-58 59

Bridge # 

860600, 

860601, 

860602

Mostly Sand
These borings were drilled in 

1991.

Section - 3  (Please refer to Appendix - B2)

Existing Borings - Bridge Structures



PD&E Services for I-95 at Broward Boulevard Interchange Improvements

FPID No.: 435513-1-22-01

Broward County, Florida

# Depth Boring Soil Profiles Comments

B-20 59

B-21 59

B-22 59

B-23 59

B-24 59

B-26 59

B-27 59

B-32 59

B-33 59

B-47 59

B-48 59

B-56 59

Section - 3  (Please refer to Appendix - B3)

Existing Borings - Bridge Structures

Bridge # 

860598
Mostly Sand

These borings were drilled in 

1991.



PD&E Services for I-95 at Broward Boulevard Interchange Improvements

FPID No.: 435513-1-22-01

Broward County, Florida

# Depth Boring Soil Profiles Comments

Hole No. 1 52

Hole No. 2 52

Hole No. 3 52

Hole No. 4 52.5

Hole No. 5 52

Hole No. 6 52

Hole No. 7 54

Hole No. 8 54

Hole No. 9 55

Hole No. 10 52

Hole No. 11 52

Hole No. 12 53.5

Hole No. 13 50

Hole No. 14 52

Hole No. 15 52

Hole No. 16 73

Hole No. 17 55

Section - 3  (Please refer to Appendix - B4)

Existing Borings - Bridge Structures

Bridge # 

860260
Mostly Sand

These borings were drilled in 

1970.



PD&E Services for I-95 at Broward Boulevard Interchange Improvements

FPID No.: 435513-1-22-01

Broward County, Florida

# Depth Boring Soil Profiles Comments

Hole No. 1 45

Hole No. 2 50

Hole No. 3 52

Hole No. 4 50

Hole No. 5 45

# Depth Boring Soil Profiles Comments

Hole No. 1 45

Hole No. 2 52

Hole No. 3 45

Hole No. 4 45

Hole No. 5 42

Hole No. 6 42

Existing Borings - Bridge Structures

Section - 3  (Please refer to Appendix - B6)

Existing Borings - Bridge Structures

Section - 3  (Please refer to Appendix - B5)

Bridge # 

860257
Mostly Sand

These borings were drilled in 

1970.

Mostly Sand
These borings were drilled in 

1970.

Bridge # 

860269
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Existing Soil Boring Information from Previous Projects along the Project Corridor 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Source Available Data Date Samples (qty) Locations

Double Ring Infiltration Test Apr‐12 2 DR‐7, DR‐8, DR‐9, DR‐10, DR‐11

Grain size analysis Dec‐14 3

RB‐1248R, RB‐1252R, RB‐2002R, RB‐2006R, RB‐2010R, RB 2014R, RB‐2026CL, RB‐2028CR, RB‐
2032CR, RB‐2036CR, RB‐2036L, RB2036R, RB‐2038R, RB‐2040CL, RB‐2040R, RB‐2042CL, RB‐
2042CR, RB‐2046CL, RB‐2046CR, RB‐2050CL, RB‐2050CR, RB‐2058R, RB‐2062CR,           RB‐2066CL, 
RB‐2084L, RB‐2088CR, RB‐2092CR RB‐2096CR, RB‐2096L

Corrosion classification test Sep‐14 3 B‐2, B‐3, B‐5
Moisture and Organic 
content by Loss on Ignition Nov‐14 4 RB‐2006R, RB‐2014R, RB‐2036CR, RB‐2036R, RB‐2038R, RB‐2088CR, RB‐2092CR
Moisture and Percent 
passing the No.200 sieve Nov‐14 9

RB‐2006R, RB‐2010R, RB‐2014R, RB‐2036CR, RB‐2036R, RB‐2038R, RB‐2040CL, RB‐2040R, RB‐
2046CR, RB‐2088CR, RB‐2092CR, RB‐2092R, 

Corrosion classification test 1 P‐10
Bridge over North Fork River: B‐1, B‐2, B‐3, B‐4
Bridge over NW 6th street: B‐5
Retaining wall borings: WB‐2060L, WB‐2072L, WB‐2076L, WB‐2080L, WB‐2076R, WB‐2080R, WB‐
2084R, 

Moisture and Percent 
passing the No.200 sieve sept/nov‐14 15 B‐1, B‐2, B‐3, B‐4, WB‐2060L, B‐5, WB‐2072L, WB‐2076L, WB‐2080L
Moisture and Organic 
content by Loss on Ignition sept/nov‐14 4 WB‐2072L, WB‐2076L, WB‐2080L

I‐95 Broward Blvd PD&E ‐ Summary of Prior Geotechnical Data

SR 9/I‐95 CDC, From S. of Davie Blvd. to N. of W. 
Commercial Blvd. – Phase 3A‐1 –Structures

Dec‐14

PD&E Study for SR 9/I‐95, from SR 848/Stirling 
Rd. to North of SR 816/Oakland Park Blvd.

SR 9/I‐95 CDC, From S. of Davie Blvd. to N. of W. 
Commercial Blvd. – Phase 3A‐1 – Roadway

SPT borings 12

Percolation Test ‐ Corrosion 
Classification

April/May‐12
3 P‐8, P‐9, P‐10, P‐11, P‐12, P‐13
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3.0 FIELD EXPLORATION AND LABORATORY TESTING 

3.1 GENERAL 

The primary purpose of this study was to generally define the subsurface conditions present along 

the area of study and to identify any subsurface issues that may be an obstacle to the development 

of the project. 

A discussion of the subsurface conditions encountered along the alignment is provided in Section 

4.2 of this report. 

3.2 PERCOLATION TESTING 

18 constant percolation tests were performed at selected locations.  The percolation tests were 

performed to one depth interval in general accordance with the test procedures outlined in Appendix 

A.  The hydraulic conductivity values ranged as follows: 

0 to 15 feet: 1.1E-05 to 3.2E-04 cfs/ft2-ft. of head. 

A summary of the percolation test results is presented in Appendix A. 

3.3 DOUBLE RING INFILTROMETER TESTING 

15 double ring infiltrometer tests were performed at selected locations.  The double-ring 

infiltrometer tests were performed in general accordance with the test procedures outlined in 

Appendix A.  The effective infiltration rate values ranged from 0.4 to 4.5 inches/hour for a project 

average of 1.9 inches/hour. 

A summary of double ring infiltrometer test results is presented in Appendix A. 

3.4 LABORATORY TESTING 

3.4.1 Corrosivity Classification Testing 

The Florida Department of Transportation Requirements Manual, Section 1.3 Environmental 

Classifications outlines the ranges of groundwater chemical properties considered corrosive to 

reinforced concrete substructure.  In addition, that section environmentally classifies the 

superstructure based on factors located near the structure location.  Based on this classification, an 

environment may be Slightly Aggressive, Moderately Aggressive, or Extremely Aggressive.  The 
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testing was performed on water samples retrieved from the percolation test boreholes indicated 

below.  The corrosion testing was performed by HRES in general accordance with Florida Method 

of Test Corrosion Series in Soil and Water, Designation FM 5-550.  The following table 

summarizes the corrosivity classification test results: 

 

Table 3.4.1 Corrosion Classification 

Percolation 
Test No. 

Resistivity 
ohms-cm pH Sulfates 

ppm 
Chlorides 

ppm 

Substructure 
Environmental 
Classification 

Steel Concrete 
P-2 2,079 7.8 39 71 MA MA 

P-4 3,290 8.1 27 11 MA SA 

P-6 2,780 7.6 36 56 MA MA 

P-8 1,996 7.6 42 39 MA MA 

P-10 2,528 7.6 31 32 MA MA 

P-12 1,042 7.0 77 51 MA MA 

P-14 1,991 7.3 14 29 MA MA 

P-16 1,812 7.9 12 26 MA MA 

P-18 2,815 7.6 23 24 MA MA 

 

Based on these results, the substructures (both steel and concrete) will be in a Moderately 

Aggressive environment.  Due to their locations, the superstructures are considered to be in a 

Slightly Aggressive environment. 

 

MHENRIQU
Highlight

MHENRIQU
Highlight

MHENRIQU
Highlight



PD&E Study for SR 9/I-95, from SR 848/Stirling Rd. to North of SR 816/Oakland Park Blvd. May 29, 2012 
HR Engineering Services, Inc.  Project No. HR11-779R 
 
 
 
 

 4-4

sediments were deposited during several glacial and interglacial stages during the Pleistocene 

Epoch. 

 

Within the explored depths of this study, one distinct geological formation was encountered 

below the structural fills, muck and sand layers.  This formation is The Miami Limestone 

Formation. 

4.2.3 Miami Limestone 

The Miami Limestone can be described as a soft tan white porous to very porous fossiliferous 

quartz sandy fine-grained slightly oolitic limestone.  The solution channels in the limestone may 

be up to 2 inches in diameter at some locations, are filled with quartz fine sand and uncemented 

calcareous materials.  The limestone varies in both thickness and competency within the 

investigated area. 

 

The Miami Limestone was deposited in a shallow near-shore marine carbonate bank 

environment.  Spherical carbonate sand grains called oolites formed and were deposited in this 

environment.  Near shore, processes transported quartz sand into the area and reworked some of 

the carbonate material.  Encrusting organisms called bryozoans were locally abundant and formed 

patches on the substrate.  After sea level receded, the carbonate deposit was exposed to fresh 

water and the cementation process was initiated.  The degree of cementation, and therefore the 

competency of the rock, was influenced by both the abundance and the type of calcareous 

material in the original deposit. 

4.2.4 Groundwater Conditions 

The groundwater levels in the percolation tests were measured at the time of drilling.  

Groundwater levels in the percolation tests typically ranged from 1.6 to 12.0 feet deep. 

In order to estimate the Seasonal High Water Table (SHGWT), HRES consulted the USGS 

National Water Information System and the water wells installed and monitored along the 

project’s limits.  HRES selected 13 wells located adjacent to I-95 (located east and west) and 

based on the monitoring data for a period of several years (1975 to 2011) estimated an average 
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groundwater elevation ranging from 1.5 to 2.0 feet, NGVD29 and a maximum (peak) 

groundwater elevation ranging from 2.5 to 4.5 feet, NGVD29. 

In addition, HRES reviewed the groundwater data provided by Broward County Office of 

Environmental Services, Water Management Division – Water Table Map, Average Wet Season 

dated February 17, 2000 (Attached in Appendix A).  Based on this map, the average wet season 

groundwater ranges along the project as follows: 

From SR 848/Stirling Road to I-595: 1.5 to 2.0 feet, NGVD29.  Recommended SHGWT: 3.0 feet, 
NGVD29. 

From I-595 to Davie Boulevard: 2.0 to 3.0 feet, NGVD29.  Recommended SHGWT: 3.5 feet, 
NGVD29. 

From Davie Boulevard to SR 816/Oakland Boulevard: 2.5 to 3.0 feet, NGVD29:  Recommended 
SHGWT: 3.5 feet, NGVD29. 

The Seasonal High Ground Water Table (SHGWT) was estimated by adding 6 to 12 inches over 

the average wet season. 

Fluctuation in the observed groundwater levels should be expected due to seasonal climatic 

changes, construction activity, rainfall variations, surface water runoff and other site-specific 

factors such as water elevation variations at the nearby canals.  Since groundwater level 

variations are anticipated, design drawing and specifications should accommodate such 

possibilities and construction planning should be based on the assumption that variations will 

occur. 
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P-1/DR-1 624244.247 931120.031 N/A N/A
P-2 629034.356 930601.074 N/A N/A

P-3/DR-2 629638.821 930596.214 N/A N/A
P-4/DR-3 633236.758 929351.939 N/A N/A
P-5/DR-4 636311.858 928767.701 N/A N/A
P-6/DR-5 636642.192 929835.705 N/A N/A
P-7/DR-6 639008.727 929292.100 N/A N/A
P-8/DR-7 645185.148 928812.862 N/A N/A
P-9/DR-8 647114.153 929197.642 N/A N/A

P-10/DR-9 651020.863 929054.534 N/A N/A
P-11 650912.769 928464.236 N/A N/A

P-12/DR-10 653554.932 928559.274 N/A N/A
P-13/DR-11 656037.225 928494.215 N/A N/A

P-14 657277.441 928771.086 N/A N/A
P-15/DR-12 659864.902 928496.027 N/A N/A
P-16/DR-13 664204.412 930088.843 N/A N/A
P-17/DR-14 667712.330 931798.224 N/A N/A
P-18/DR-15 668618.604 932536.943 N/A N/A

Notes: 

Plane coordinates were taken using  a hand-held GPS and are approximate within 10 feet.
N/A: Not Avaiilable

OFFSET,       
ft.

SUMMARY OF PERCOLATION AND DOUBLE RING                  
INFILTROMETER TEST LOCATIONS

HR ENGINEERING SERVICES, INC. 

PD&E STUDY FOR SR 9/I-95,  FROM SR 848/STIRLING ROAD 
TO NORTH OF  SR 816/OAKLAND PARK BOULEVARD

FINANCIAL  PROJECT ID No. 429804-1-22-01
BROWARD COUNTY, FLORIDA

FLORIDA DEPARTMENT OF TRANSPORTATION - DISTRICT 4

HRES PROJECT No. HR11-779R
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DEPTH TO DEPTH TO  
 WATER WATER HEAD, HOLE HOLE k, HYDRAULIC

TEST TEST BEFORE DURING Du DEPTH DIAMETER, CONDUCTIVITY
No. DATE TEST, H TEST ft ft  d cfs/ft^2-ft. Head

ft ft inches gpm cfs
P-1 03/29/12 6.7 0.0 6.7 15.0 6.0 4.4 0.00980 8.0E-05
P-2 04/02/12 6.5 0.0 6.5 15.0 6.0 0.6 0.00134 1.1E-05
P-3 03/29/12 7.5 0.0 7.5 15.0 6.0 1.9 0.00423 3.2E-05
P-4 04/02/12 3.0 0.0 3.0 15.0 6.0 1.6 0.00357 5.6E-05
P-5 04/05/12 1.6 0.0 1.6 15.0 6.0 1.0 0.00223 6.3E-05
P-6 04/09/12 2.8 0.0 2.8 15.0 6.0 2.1 0.00468 8.0E-05
P-7 04/09/12 7.1 0.0 7.1 15.0 6.0 18.2 0.04055 3.2E-04
P-8 04/02/12 11.2 0.0 11.2 15.0 6.0 4.5 0.01003 6.1E-05
P-9 04/02/12 10.7 0.0 10.7 15.0 6.0 7.6 0.01693 1.0E-04
P-10 04/03/12 5.8 0.0 5.8 15.0 6.0 1.7 0.00379 3.5E-05
P-11 04/05/12 8.4 0.0 8.4 15.0 6.0 15.0 0.03342 2.3E-04
P-12 04/05/12 10.4 0.0 10.4 15.0 6.0 19.0 0.04234 2.6E-04
P-13 04/04/12 6.8 0.0 6.8 15.0 6.0 1.0 0.00223 1.8E-05
P-14 04/03/12 9.7 0.0 9.7 15.0 6.0 12.9 0.02874 1.9E-04
P-15 04/04/12 12.0 0.0 12.0 15.0 6.0 20.0 0.04456 2.6E-04
P-16 04/04/12 10.6 0.0 10.6 15.0 6.0 12.0 0.02674 1.7E-04
P-17 04/03/12 3.0 0.0 3.0 15.0 6.0 1.9 0.00423 6.7E-05
P-18 04/03/12 4.0 0.0 4.0 15.0 6.0 0.5 0.00111 1.4E-05

for 0 to 15 ft.,        K 15  =  P / 3.1416 * d * Du { Du/2 + Ds },  where  Ds =  Hole Depth - H

LOCATION
 

FLOW, P

A
-18

See Attached Field 
Exploration Plans

SUMMARY OF PERCOLATION TEST RESULTS

FLORIDA DEPARTMENT OF TRANSPORTATION - DISTRICT 4

USUAL OPEN-HOLE - FDOT METHOD

RATE OF

PD&E STUDY FOR SR 9/I-95, FROM SR 848/STIRLING RD. TO N. OF SR 816/OAKLAND PARK BLVD.

FINANCIAL PROJECT No. 429804-1-22-01

HRES PROJECT NO.  HR11-779R
APRIL 29, 2012

BROWARD COUNTY, FLORIDA
HR ENGINEERING SERVICES, INC.
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EFFECTIVE
TEST TEST NORTHING EASTING INFILTRATION
No. DATE RATE

in/hr.
DR-1 03/20/12 624244.247 931120.031 1.8

DR-2 03/21/12 629638.821 930596.214 0.9

DR-3 04/09/12 633236.758 929351.939 1.7

DR-4 03/21/12 636311.858 928767.701 1.0

DR-5 03/22/12 636642.192 929835.705 0.4

DR-6 03/27/12 639008.727 929292.100 1.9

DR-7 03/27/12 645185.148 928812.862 0.5

DR-8 04/10/12 647114.153 929197.642 3.4

DR-9 03/28/12 651020.863 929054.534 1.6

DR-10 04/10/12 653554.932 928559.274 1.6

DR-11 03/28/12 656037.225 928494.215 1.7

DR-12 03/29/12 659864.902 928496.027 2.0

DR-13 04/11/12 664204.412 930088.843 1.4

DR-14 03/29/12 667712.330 931798.224 4.5

DR-15 04/11/12 668618.604 932536.943 3.9

HRES PROJECT NO.  HR11-779R
APRIL 29, 2012

SUMMARY OF DOUBLE RING INFILTRATION TEST RESULTS
 PD&E STUDY FOR SR 9/I-95, FROM  SR 848/STIRLING ROAD

BROWARD COUNTY, FLORIDA
FINANCIAL PROJECT No. 429804-1-22-01

HR ENGINEERING SERVICES, INC.

FLORIDA DEPARTMENT OF TRANSPORTATION - DISTRICT 4
TO NORTH OF SR 816/OAKLAND PARK BOULEVARD 

A-19
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1.0 INTRODUCTION 

The purpose of this geotechnical exploration was to obtain information concerning the site and 

subsurface conditions along the proposed roadway improvements.  This report discusses our 

exploratory and testing procedures, presents our findings and includes the following items: 

 

Field exploration Performed by GCME, Inc. 

This report present the field test data performed by GCME, Inc. (GCME) for FDOT District 4, Project               
SR 9/I-95, from North of Oakland Park Boulevard to South of Glades Road. Broward and Palm Beach 
Counties, Florida; report dated October 26, 2012.  The field exploration presented in this report 
includes: 
 

 A total of 20 test borings, to depths ranging from 5 to 20 feet.  The test borings were 
performed to help characterize the subsurface conditions along the proposed roadway 
improvements.  The test borings subsurface information is presented in the Soil Profiles 
in Appendix A. 

 
 A total of 8 test borings, each to a depth of 85 feet.  The test borings were performed to 

help characterize the subsurface conditions at the proposed bridges widening along the 
roadway improvements.  The test borings subsurface information is presented in the 
Report of a Geotechnical Exploration – Structures, a separate report. 

 
Field exploration Performed by HRES, Inc. 

This report present the field test data performed by HRES, Inc. for FDOT District 4, Project SR 9/I-

95 CDC for Broward County; report dated October 1, 2013.  The field exploration presented in this 

report includes: 

 A total of 11 constant head percolation tests, each to one depth interval, from 0 to 15 feet.  
The percolation test results are presented in appendix A. 

 
Additional Field Services Performed by HRES, Inc. 

 Performed a total of 76 roadway borings, to depths ranging from 10 to 15 feet.  The 
roadway borings were performed to help characterize the subsurface conditions along 
the proposed roadway improvements.  The test borings subsurface information is 
presented in the Soil Profiles in Appendix A. 

 
 Performed a total of 6 constant head percolation tests, each to one depth interval, from 0 

to 15 feet.  The percolation test results are presented in Appendix A. 
 

MHENRIQU
Highlight

MHENRIQU
Highlight

MHENRIQU
Highlight

MHENRIQU
Highlight

MHENRIQU
Highlight



SR 9/I-95 CDC, From S. of Davie Blvd. to N. of W. Commercial Blvd. – Phase 3A-1 – Roadway December 3, 2014 
HR Engineering Services, Inc.  Project No.  HR12-891R 
 
 
 
 

 1-2

 Obtained soil samples from the bottom of the North Fork New River (CB-1 and CB-2) 
and C-13 Canal (CB-3 and CB-4).  The soil samples were tested to obtain the D50 to be 
used in the scour evaluation. 

 
 In addition to the above listed field tests, a total of 63 test borings, to depths ranging from 

40 to 100 feet were performed to help characterize the subsurface conditions at the 
proposed bridges widening, retaining walls and gantry structures along the roadway 
improvements.  The test borings subsurface information is presented in the Report of a 
Geotechnical Exploration – Structures, a separate report. 

 
Evaluation 
 

 Soil Profiles. 
 Broward County Soil Survey Map. 

 
Laboratory Testing 
 

 The results of laboratory tests performed on selected soil samples obtained from the test 
boring and percolation tests. 

 Corrosion classification testing on selected water and soil samples. 
 A brief description of our laboratory testing procedures. 
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3.3 LABORATORY TESTING 

3.3.1 Soil Testing 

In order to aid in classifying and estimate engineering characteristics of the subsurface materials 

encountered, laboratory classification tests were performed on representative soil samples obtained 

from the test borings and percolation tests.  The laboratory testing program included the following: 

 62 Grain size distribution analyses 
 41 Fines content analyses 
 47 Organic content tests 

In addition, a total of 105 moisture content tests were performed in conjunction with the classification 

tests.  The soil laboratory test results were classified following the AASHTO Classification System.  

The test results are presented in Appendix B. 

3.3.2 Test Results for Scour Evaluation 

Soil samples were taken at the bottom of the North Fork River and C-13 Canal for D50 determination.  

The soil samples were taken at two locations per canal; at each location two soils samples were taken.  

The test results are presented in Appendix B.  The grain size test results are summarized as follows: 

 

Table 3.3.2 Summary of Grain Size Analysis - D50 

Sample Location Sample Depth Below Bottom of 
Canal, ft. D50, mm 

CB-1 0.0-2.0 0.25 

CB-1 2.0-3.0 0.22 

CB-2 0.0-1.3 0.30 

CB-2 1.3-2.0 0.29 

CB-3 0.0-1.1 0.69 

CB-3 1.1-2.0 0.29 

CB-4 0.0-1.8 0.28 

CB-4 1.8-3.0 0.27 
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3.3.3 Corrosivity Classification Testing 

Corrosivity classification testing was performed by HRES on eight water samples and one soil sample 

and GCME on four soil samples.  This testing included pH, chlorides, sulfates contents, and resistivity 

results. 

The Florida Department of Transportation Requirements Manual, Section 1.3 Environmental 

Classifications outlines the ranges of groundwater chemical properties considered corrosive to 

reinforced concrete substructure.  In addition, that section environmentally classifies the 

superstructure based on factors located near the structure location.  Based on this classification, an 

environment may be Slightly Aggressive, Moderately Aggressive, or Extremely Aggressive.  The 

following table summarizes the laboratory test results: 

 

Table 3.3.3 Summary of Corrosion Classification Test Results 

Sample 
Location 

Resistivity 
ohms-cm pH Sulfates 

ppm 
Chlorides 

ppm 

Environmental 
Classification 

(Substructure) 
Performed 

by 
Steel Concrete 

B-2 
(water) 1,856 7.4 30 58 Moderately 

Aggressive 
Moderately 
Aggressive HRES 

B-3 
(water) 2,220 7.6 26 35 Moderately 

Aggressive 
Moderately 
Aggressive HRES 

B-7 
(water) 2,417 7.3 38 23 Moderately 

Aggressive 
Moderately 
Aggressive HRES 

B-8 
(water) 1,927 7.6 33 33 Moderately 

Aggressive 
Moderately 
Aggressive HRES 

B-11 
(water) 985 7.2 40 180 Extremely 

Aggressive 
Moderately 
Aggressive HRES 

B-12 
(water) 970 7.3 34 191 Extremely 

Aggressive 
Moderately 
Aggressive HRES 

Northeast 
Sunrise 
Blvd. 
Pond 

(water) 

1,952 7.5 30 55 Moderately 
Aggressive 

Moderately 
Aggressive HRES 

C-13 
Canal 

(water) 
2,427 7.3 77 15 Moderately 

Aggressive 
Moderately 
Aggressive HRES 

B-5   
(soil) 3,133 7.5 77 25 Moderately 

Aggressive 
Slightly 

Aggressive HRES 

B-102 
(soil) 1,400 6.4 370 23 Moderately 

Aggressive 
Moderately 
Aggressive GCME 
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limerock/limestone lenses.  Stratum 7 consists of the natural limestone.  For a detailed subsurface 

condition at a particular borehole location, please refer to the Soil Profiles in Appendix A. 

4.2.3 Groundwater Conditions 

HRES reviewed the groundwater data provided by Broward County Office of Environmental 

Services, Water Management Division – Water Table Map, Average Wet Season dated February 

17, 2000 (Attached in Appendix A).  Based on this map, the average wet season groundwater along 

the project is at 1.5 feet, NAVD88:  A Seasonal High Ground Water Table (SHGWT) of 2.5 feet 

NAVD88 may be used for design.  The Seasonal High Ground Water Table (SHGWT) was 

estimated by adding 12 inches over the average wet season.  Fluctuation in the groundwater levels 

should be expected due to seasonal climatic changes, construction activity, rainfall variations, 

surface water runoff and other site-specific factors such as water elevation variations at the canals.  

Since groundwater level variations are anticipated, design drawing and specifications should 

accommodate such possibilities and construction planning should be based on the assumption that 

variations will occur. 
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P-8 645185.148 928812.862 1241+25 370.0 L
P-1245 645537.960 929188.353 1245+00 210.0 R

RB-1248R 645845.429 929066.601 1248+00 75.0 R
RB-1252R 646249.269 929065.334 1252+00 80.0 R
RB-2002R 646651.596 929054.888 2002+00 70.0 R
RB-2006R 647061.997 929113.306 2006+00 150.0 R

P-9 647114.153 929197.642 2006+35 115.0 R
RB-2010R 647453.929 929068.796 2010+00 135.0 R
RB-2014R 647850.418 929054.777 2014+00 140.0 R

RB-2026CL 649095.068 928888.323 2026+50 35.0 L
RB-2028CR 649245.540 928942.493 2028+00 25.0 R
RB-2032CR 649645.085 928951.754 2032+00 30.0 R
RB-2036L 650044.064 928815.320 2036+00 110.0 L

RB-2036CR 650046.074 928959.366 2036+00 25.0 R
RB-2036R 650046.389 929122.455 2036+00 205.0 R
RB-2038R 650243.788 929068.361 2038+00 145.0 R

RB-2040CL 650443.764 928905.634 2040+00 5.0 L
RB-2040R 650450.008 929086.404 2040+00 140.0 R

RB-2042CL 650642.897 928895.502 2042+00 20.0 L
RB-2042CR 650646.481 928944.373 2042+00 20.0 R

P-2042 650650.402 929046.073 2042+00 130.0 R
P-11 650912.769 928464.236 2045+20 550.0 L
P-10 651020.863 929054.534 2045+65 50.0 R

RB-2046CL 651040.683 928856.865 2046+00 30.0 L
RB-2046CR 651046.495 928913.269 2046+00 10.0 R
RB-2050CL 651437.340 928812.330 2050+00 30.0 L
RB-2050CR 651445.443 928885.781 2050+00 25.0 R

B-1 651745.635 928933.413 2052+70 110.0 R
CB-1 651887.447 928940.710 2054+40 135.0 R
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B-3 651912.669 928621.271 2054+50 190.0 L
CB-2 652014.717 928606.182 2056+00 180.0 L
B-2 652099.452 928897.026 2056+50 110.0 R
B-4 652138.344 928611.956 2057+50 160.0 L

RB-2058R 652250.225 928884.578 2058+00 140.0 R
WB-2060L 652414.897 928601.003 2060+00 150.0 L

RB-2062CR 652640.936 928762.642 2062+00 10.0 R
RB-2066CL 653033.789 928691.554 2066+00 15.0 L

P-12 653554.932 928559.274 2071+35 100.0 L
B-5 653610.282 928802.389 2071+80 110.0 R

WB-2072L 653631.523 928599.473 2072+00 100.0 L
WB-2076L 654035.024 928601.819 2076+00 95.0 L
WB-2076R 654036.579 928788.510 2076+00 95.0 R
WB-2080L 654431.223 928599.290 2080+00 90.0 L
WB-2080R 654437.130 928784.310 2080+00 90.0 R
RB-2084L 654832.478 928591.479 2084+00 110.0 L
WB-2084R 654834.057 928781.775 2084+00 100.0 R
RB-2088CR 655234.050 928690.301 2088+00 5.0 R
RB-2092CR 655634.597 928685.447 2092+00 10.0 R
RB-2096L 656031.683 928593.994 2096+00 90.0 L

RB-2096CR 656034.799 928683.547 2096+00 10.0 R
P-13 656037.225 928494.215 2096+10 160.0 L

RB-2100L 656434.421 928590.767 2100+00 90.0 L
RB-2100CR 656434.178 928666.560 2100+00 5.0 R
RB-2104L 656832.060 928585.931 2104+00 95.0 L
RB-2104R 656835.669 928752.582 2104+00 90.0 R
GB-2108L 657221.644 928571.960 2108+00 110.0 L
GB-2108R 657224.254 928753.052 2108+00 110.0 R

P-14 657277.441 928771.086 2108+50 115.0 R
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Certificate of Authorization No. 7991

HR ENGINEERING SERVICES, INC.
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(1) STATIONS AND OFFSETS ARE REFERENCED

TO SR 9 CONSTRUCTION BASELINE

HRES USING A CME-55 TRUCK MOUNTED RIG
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RB-2028CR RB-2032CR
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RB-2036L RB-2036CR

9

RB-2036R

RB-2038R RB-2040CL

4
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RB-2040R RB-2042CL RB-2042CR RB-2046CL

4

6

4

9/09/14DATE:

15.3 FTELEVATION:

75.0 ROFFSET:

1248+00STATION:

929066.601EASTING:

645845.429NORTHING:

9/09/14DATE:

15.0 FTELEVATION:

80.0 ROFFSET:

1252+00STATION:

929065.334EASTING:

646249.269NORTHING:

9/09/14DATE:

14.7 FTELEVATION:

70.0 ROFFSET:

2002+00STATION:

929054.888EASTING:

646651.596NORTHING:

9/09/14DATE:

9.5 FTELEVATION:

150.0 ROFFSET:

2006+00STATION:

929113.306EASTING:

647061.997NORTHING:

9/09/14DATE:

8.0 FTELEVATION:

135.0 ROFFSET:

2010+00STATION:

929068.796EASTING:

647453.929NORTHING:

9/09/14DATE:

9.0 FTELEVATION:

140.0 ROFFSET:

2014+00STATION:

929054.777EASTING:

647850.418NORTHING:

9/26/14DATE:

8.5 FTELEVATION:

35.0 LOFFSET:

2026+50STATION:

928888.323EASTING:

649095.068NORTHING:

9/26/14DATE:

10.2 FTELEVATION:

25.0 ROFFSET:

2028+00STATION:

928942.493EASTING:

649245.540NORTHING:

9/26/14DATE:

9.0 FTELEVATION:

30.0 ROFFSET:

2032+00STATION:

928951.754EASTING:

649645.085NORTHING:

9/17/14DATE:

5.2 FTELEVATION:

110.0 LOFFSET:

2036+00STATION:

928815.320EASTING:

650044.064NORTHING:

9/26/14DATE:

7.0 FTELEVATION:

25.0 ROFFSET:

2036+00STATION:

928959.366EASTING:

650046.074NORTHING:

9/09/14DATE:

9.2 FTELEVATION:

205.0 ROFFSET:

2036+00STATION:

929122.455EASTING:

650046.389NORTHING:

9/09/14DATE:

6.2 FTELEVATION:

145.0 ROFFSET:

2038+00STATION:

929068.361EASTING:

650243.788NORTHING:

9/29/14DATE:

6.8 FTELEVATION:

5.0 LOFFSET:

2040+00STATION:

928905.634EASTING:

650443.764NORTHING:

9/09/14DATE:

6.7 FTELEVATION:

140.0 ROFFSET:

2040+00STATION:

929086.404EASTING:

650450.008NORTHING:

9/29/14DATE:

8.0 FTELEVATION:

20.0 LOFFSET:

2042+00STATION:

928895.502EASTING:

650642.897NORTHING:

9/26/14DATE:

7.0 FTELEVATION:

20.0 ROFFSET:

2042+00STATION:

928944.373EASTING:

650646.481NORTHING:

9/29/14DATE:

7.8 FTELEVATION:

30.0 LOFFSET:

2046+00STATION:

928856.865EASTING:

651040.683NORTHING:

RB-2026CL

N

PENETRATION (AUTOMATIC HAMMER)

SPT VALUE FOR 12-INCHN:

N N N N N

N N N N N N

N N N N N N

4

FINE SAND

POROUS SANDY LIMESTONE AND CALCAREOUS7.

TO SLIGHTLY ORGANIC FINE SAND, A-3

LIMESTONE LENSES OR ORGANIC STAINED

FINE SAND WITH TRACES OF LIMEROCK/6.

SANDY SILT, A-45.

(FILL) OR SILTY FINE SAND (FILL), A-2-4

SILTY FINE SAND WITH TRACES OF LIMEROCK4.

SOME LIMEROCK (FILL), A-1-b

LIMEROCK BASE OR SILTY FINE SAND WITH3.

ORGANIC SILTY FINE SAND, A-82.

DARK ORGANIC SILTY FINE SAND (TOPSOIL), A-81b.

ASPHALT1a.

NE:

6

12/3/2014 11:28:10 AM11:28:10 AM f:\drive6\HR12-891R I 95 CDC\TASK 2\Roadway\Phase 3A-1\FINAL\SP\rdgeo1.dgn

ROAD NO. COUNTY

DESCRIPTIONDATE DESCRIPTIONDATE

REVISIONS

FINANCIAL PROJECT ID

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION NO.

SHEET

433108-4-52-01BROWARD

SOIL PROFILES
SR 9

HRESUser
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RB-2058R
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15
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11

8

1b
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7

5

9

4

1b

6
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1a

6

3 43
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1a
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6

3 22

22

13

5

2

1b

16

26

20

10

7

1b

10

14

7

6

3

1b

6

3 47

21

34

23

2

6

1a

16

7

27

3

3

3

6

6

RB-2088CR
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RB-2092CR
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RB-2104R
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RB-2050CL
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RB-2050CR

NE

RB-2062CR
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9/26/14DATE:

7.5 FTELEVATION:

20.0 ROFFSET:

2046+00STATION:

928913.269EASTING:

651046.495NORTHING:

9/29/14DATE:

9.6 FTELEVATION:

30.0 LOFFSET:

2050+00STATION:

928812.330EASTING:

651437.340NORTHING:

9/26/14DATE:

9.0 FTELEVATION:

25.0 ROFFSET:

2050+00STATION:

928885.781EASTING:

651445.443NORTHING:

9/10/14DATE:

12.8 FTELEVATION:

140.0 ROFFSET:

2058+00STATION:

928884.578EASTING:

652250.225NORTHING:

9/26/14DATE:

20.5 FTELEVATION:

10.0 ROFFSET:

2062+00STATION:

928762.642EASTING:

652640.936NORTHING:

9/29/14DATE:

27.8 FTELEVATION:

15.0 LOFFSET:

2066+00STATION:

928691.554EASTING:

653033.789NORTHING:

9/24/14DATE:

8.5 FTELEVATION:

105.0 LOFFSET:

2084+00STATION:

928591.479EASTING:

654832.478NORTHING:

9/26/14DATE:

9.0 FTELEVATION:

5.0 ROFFSET:

2088+00STATION:

928690.301EASTING:

655234.050NORTHING:

9/26/14DATE:

9.2 FTELEVATION:

10.0 ROFFSET:

2092+00STATION:

928685.447EASTING:

655634.597NORTHING:

9/24/14DATE:

8.0 FTELEVATION:

90.0 LOFFSET:

2096+00STATION:

928593.994EASTING:

656031.683NORTHING:

9/26/14DATE:

9.2 FTELEVATION:

10.0 ROFFSET:

2096+00STATION:

928683.547EASTING:

656034.799NORTHING:

9/24/14DATE:

7.8 FTELEVATION:

90.0 LOFFSET:

2100+00STATION:

928590.767EASTING:

656434.421NORTHING:

9/26/14DATE:

8.5 FTELEVATION:

5.0 ROFFSET:

2100+00STATION:

928666.560EASTING:

656434.178NORTHING:

9/24/14DATE:

8.0 FTELEVATION:

95.0 LOFFSET:

2104+00STATION:

928585.931EASTING:

656832.060NORTHING:

9/03/14DATE:

9.0 FTELEVATION:

90.0 ROFFSET:

2104+00STATION:

928752.582EASTING:

656835.669NORTHING:

9/24/14DATE:

8.2 FTELEVATION:

100.0 LOFFSET:

2100+00STATION:

928569.655EASTING:

657428.461NORTHING:

9/24/14DATE:

9.0 FTELEVATION:

110.0 LOFFSET:

2118+00STATION:

928498.308EASTING:

658222.982NORTHING:

9/03/14DATE:

8.0 FTELEVATION:

125.0 ROFFSET:

2110+00STATION:

928733.638EASTING:

657438.596NORTHING:

N N N N
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VERTICAL SCALE:

HORIZONTAL SCALE: N.T.S.

0 102

LEGEND:

AT BORING COMPLETION

GROUND WATER LEVEL

P.E. License No. 42045

Hernando R. Ramos

7815 NW 72nd Avenue Medlay, Florida 33166

Phone: (305) 888-8880 - Fax: (305) 888-8770

Certificate of Authorization No. 7991

HR ENGINEERING SERVICES, INC.

NOT ENCOUNTERED

NOTE:

(1) STATIONS AND OFFSETS ARE REFERENCED

TO SR 9 CONSTRUCTION BASELINE

HRES USING A CME-55 TRUCK MOUNTED RIG

THE TEST BORINGS WERE PERFORMED BY 

PENETRATION (AUTOMATIC HAMMER)

SPT VALUE FOR 12-INCHN:

FINE SAND

POROUS SANDY LIMESTONE AND CALCAREOUS7.

TO SLIGHTLY ORGANIC FINE SAND, A-3

LIMESTONE LENSES OR ORGANIC STAINED

FINE SAND WITH TRACES OF LIMEROCK/6.

SANDY SILT, A-45.

(FILL) OR SILTY FINE SAND (FILL), A-2-4

SILTY FINE SAND WITH TRACES OF LIMEROCK4.

SOME LIMEROCK (FILL), A-1-b

LIMEROCK BASE OR SILTY FINE SAND WITH3.

ORGANIC SILTY FINE SAND, A-82.

DARK ORGANIC SILTY FINE SAND (TOPSOIL), A-81b.

ASPHALT1a.

NE:

3
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REVISIONS

FINANCIAL PROJECT ID

STATE OF FLORIDA
DEPARTMENT OF TRANSPORTATION NO.

SHEET
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APPENDIX B 
 

SUMMARY OF LABORATORY TEST RESULTS   B-1 THRU B-6 
LABORATORY TESTING PROCEDURES    B-7 
LABORATORY TEST RESULTS 
 – SOIL TESTING 
 – CORROSION TESTING 

– GRAIN SIZE – D50 RESULTS 
 
 
 
 



Test Sample Organic Moisture
Boring AASHTO Stratum Depth Loss of Content

No. Class. No. (ft) 3/4" 3/8" No. 4 No. 10 No. 40 No. 60 No. 100 No. 200 Ignition, % % Gravel Sand Fines

RB-1248R A-1-b 3 0.5-2.0 95 83 69 55 39 33 23 17 - 6 31 52 17

RB-1248R A-3 6 8.0-9.7 100 97 94 93 85 67 22 8 - 13 6 86 8

RB-1252R A-1-b 3 2.0-4.0 78 68 59 54 47 41 20 8 - 3 41 51 8

RB-1252R A-2-4 4 4.0-6.0 100 96 91 86 77 64 31 17 - 7 9 74 17

RB-1252R A-1-b 3 7.5-8.0 100 76 64 48 33 28 21 15 - 4 36 49 15

RB-1252R A-1-b 3 8.0-10.0 90 78 69 59 46 35 21 13 - 5 31 56 13

RB-2002R A-3 6 0.5-2.0 87 86 83 80 71 48 12 4 - 4 17 79 4

RB-2002R A-3 6 2.0-4.0 100 98 93 89 77 52 12 5 - 5 7 88 5

RB-2002R A-3 6 4.0-6.0 100 99 97 94 84 58 17 8 - 7 3 89 8

RB-2002R A-2-4 4 6.0-8.0 99 88 80 74 61 44 20 12 - 8 20 68 12

RB-2006R A-1-b 3 1.0-2.0 100 57 55 49 36 31 22 15 - 1 45 40 15

RB-2006R A-3 6 2.0-4.0 - - - - - - - 4 - 11 - - 4

RB-2006R A-3 6 8.0-10.0 - - - - - - - 3 2 23 - - 3

RB-2010R A-3 6 2.0-3.2 - - - - - - - 3 - 16 - - 3

RB-2010R A-3 6 3.2-4.0 - - - - - - - 9 - 21 - - 9

RB-2014R A-1-b 3 0.5-2.0 98 94 83 69 50 43 31 23 - 3 17 60 23

RB-2014R A-3 6 2.0-3.0 100 85 79 75 63 44 19 10 - 5 21 69 10

RB-2014R A-2-4 4 4.0-5.0 88 74 67 63 52 35 16 11 - 5 33 56 11

BROWARD COUNTY, FLORIDA

SUMMARY OF LABORATORY TEST RESULTS
SR 9/I-95 CDC, FROM SOUTH OF DAVIE BLVD. TO NORTH OF WEST COMMERCIAL BLVD.–PHASE 3A-1

FLORIDA DEPARTMENT OF TRANSPORTATION, DISTRICT 4
FINANCIAL PROJECT ID No. 433108-1-52-01

HR ENGINEERING SERVICES, INC. 
HRES PROJECT No. HR12-891R

DECEMBER 3, 2014

Grain Size Distribution - Percent Passing Material in Sample, %
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Test Sample Organic Moisture
Boring AASHTO Stratum Depth Loss of Content

No. Class. No. (ft) 3/4" 3/8" No. 4 No. 10 No. 40 No. 60 No. 100 No. 200 Ignition, % % Gravel Sand Fines

BROWARD COUNTY, FLORIDA

SUMMARY OF LABORATORY TEST RESULTS
SR 9/I-95 CDC, FROM SOUTH OF DAVIE BLVD. TO NORTH OF WEST COMMERCIAL BLVD.–PHASE 3A-1

FLORIDA DEPARTMENT OF TRANSPORTATION, DISTRICT 4
FINANCIAL PROJECT ID No. 433108-1-52-01

HR ENGINEERING SERVICES, INC. 
HRES PROJECT No. HR12-891R

DECEMBER 3, 2014

Grain Size Distribution - Percent Passing Material in Sample, %

RB-2014R A-3 6 8.0-10.0 - - - - - - - 4 4 1 - - 4

RB-2026CL A-3 6 1.0-2.0 100 97 94 92 78 55 28 5 - 12 6 89 5

RB-2028CR A-1-b 3 0.5-2.0 97 85 73 63 48 36 16 8 - 8 27 65 8

RB-2028CR A-3 6 2.0-4.0 95 87 84 80 67 43 17 8 - 7 16 76 8

RB-2032CR A-1-b 3 0.5-2.0 91 73 60 48 34 29 20 14 - 8 40 46 14

RB-2032CR A-1-b 3 2.0-2.8 89 76 66 57 45 36 21 12 - 9 34 54 12

RB-2036CR A-1-b 3 0.5-2.0 90 79 67 54 36 31 21 15 - 9 33 52 15

RB-2036CR A-3 6 6.0-8.0 - - - - - - - 6 2 22 - - 6

RB-2036L A-3 6 2.0-4.0 100 100 100 100 98 82 28 4 - 26 0 96 4

RB-2036R A-3 6 4.0-6.0 - - - - - - - 3 1 4 - - 3

RB-2038R A-3 6 1.0-2.0 - - - - - - - 8 2 1 - - 8

RB-2040CL A-3 6 0.5-2.0 92 87 79 75 59 39 17 10 - 7 21 69 10

RB-2040CL A-3 6 2.0-4.0 93 91 90 89 73 37 13 4 - 6 10 86 4

RB-2040CL A-2-4 4 8.0-9.0 - - - - - - - 15 - 26 - - 15

RB-2040R A-3 6 1.0-2.0 - - - - - - - 4 - 1 - - 4

RB-2040R A-3 6 2.0-3.0 - - - - - - - 4 - 3 - - 4

RB-2042CL A-3 6 2.0-4.0 100 97 95 94 84 50 18 5 - 6 5 90 5

RB-2042CR A-1-b 3 0.5-1.5 77 70 61 53 37 26 18 13 - 6 39 48 13
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Test Sample Organic Moisture
Boring AASHTO Stratum Depth Loss of Content

No. Class. No. (ft) 3/4" 3/8" No. 4 No. 10 No. 40 No. 60 No. 100 No. 200 Ignition, % % Gravel Sand Fines

BROWARD COUNTY, FLORIDA

SUMMARY OF LABORATORY TEST RESULTS
SR 9/I-95 CDC, FROM SOUTH OF DAVIE BLVD. TO NORTH OF WEST COMMERCIAL BLVD.–PHASE 3A-1

FLORIDA DEPARTMENT OF TRANSPORTATION, DISTRICT 4
FINANCIAL PROJECT ID No. 433108-1-52-01

HR ENGINEERING SERVICES, INC. 
HRES PROJECT No. HR12-891R

DECEMBER 3, 2014

Grain Size Distribution - Percent Passing Material in Sample, %

RB-2046CL A-3 6 4.0-6.0 100 100 99 99 96 81 37 7 - 25 1 92 7

RB-2046CR A-2-4 4 5.5-6.0 - - - - - - - 29 - 37 - - 29

RB-2046CR A-4 5 6.0-7.0 - - - - - - - 57 - 48 - - 57

RB-2050CL A-1-b 3 0.5-1.5 95 86 73 59 44 35 22 15 - 5 27 58 15

RB-2050CR A-3 6 0.5-2.0 94 87 78 72 60 41 17 10 - 8 22 68 10

RB-2058R A-1-b 3 0.5-2.0 76 74 65 57 45 33 18 10 - 5 35 55 10

RB-2058R A-2-4 4 2.0-4.0 100 96 88 79 65 53 36 23 - 3 12 65 23

RB-2058R A-1-b 3 4.0-6.0 85 77 68 58 45 36 20 9 - 4 32 59 9

RB-2062CR A-1-b 3 0.3-2.0 89 79 69 57 40 34 26 19 - 10 31 50 19

RB-2066CL A-1-b 3 0.5-2.0 100 90 76 61 43 37 28 20 - 25 24 56 20

RB-2084L A-3 6 1.5-2.0 100 99 98 97 91 72 25 6 - 9 2 92 6

RB-2088CR A-3 6 2.0-4.0 100 95 94 93 85 60 20 6 - 4 6 88 6

RB-2088CR A-3 6 8.0-10.0 - - - - - - - 5 1 31 - - 5

RB-2092CR A-3 6 4.0-6.0 - - - - - - - 8 2 8 - - 8

RB-2092CR A-3 6 8.0-10.0 - - - - - - - 6 2 18 - - 6

RB-2096CR A-1-b 3 0.5-2.0 - - - - - - - 9 2 11 - - 9

RB-2096L A-3 6 2.0-4.0 - - - - - - - 3 2 7 - - 3

RB-2096L A-3 6 8.0-10.0 - - - - - - - 3 2 21 - - 3
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Date: 11/10/14 Tested by: H.C.

Steel Concrete

B‐2 1856 58 30 7.4 09/05/14 MA MA

B‐3 2220 35 26 7.6 09/19/14 MA MA

B‐7 2417 23 38 7.3 10/13/14 MA MA

B‐8 1927 33 33 7.6 10/13/14 MA MA

B‐11 985 180 40 7.2 09/19/14 EA MA

B‐12 970 191 34 7.3 09/19/14 EA MA

NE Pond 1952 55 30 7.5 10/13/14 MA MA

C‐13 Canal 2427 15 77 7.3 10/13/14 MA MA

MA: Moderately Aggressive

EA: Extremely Aggressive

Tests performed by HRES in accordance with Florida Method of Test Corrosion Series in Soil and Water,

Designation FM 5-550 through FM 5-553

09/02/14

10/10/14

09/02/14

09/18/14

09/17/14

09/24/14

09/11/14

10/10/14

Sub‐Structure 
Environmental 
Classification

HR ENGINEERING SERVICES, INC.
Corrosion Series

I‐95 CDC PHASE 3A‐1

Sampling Date
Resistivity, 
ohm‐cm.

Chlorides, 
ppm

Sulfates, ppm pH Testing Date

Project Name:

Project Number: HR12‐891R

Sample      
No.
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APPENDIX – B2 

 

 

Existing Soil Boring Information from Previous Projects along the Project Corridor 
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APPENDIX – B3 

 

 

Existing Soil Boring Information from Previous Projects along the Project Corridor 
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APPENDIX – B4 

 

 

Existing Soil Boring Information from Previous Projects along the Project Corridor 
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Existing Soil Boring Information from Previous Projects along the Project Corridor 
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Existing Soil Boring Information from Previous Projects along the Project Corridor 
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